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Abstract
This is the first report of Toxoplasma gondii infection in black vultures (Coragyps atratus), which are obligate 
scavengers found throughout the Americas. Serum samples from 121 wild black vultures caught in urban areas of 
the city of São Paulo, Brazil, were tested for the presence of T. gondii antibodies using the modified agglutination test 
(MAT; cutoff point 1:5). T. gondii antibodies were found in 16 birds (13.2%), with titers of 1:5 (6 birds), 1:10 (8 birds), 
and 1:20 (2 birds).
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Resumo
Este é o primeiro relato de infecção por Toxoplasma gondii em urubus (Coragyps atratus) que são aves carniceiras 
obrigatórias, encontradas no continente americano. Amostras de soro de 121 urubus, capturados em área urbana da 
cidade de São Paulo, Brasil, foram testadas quanto à presença de anticorpos anti-T. gondii pelo teste de aglutinação 
modificada (MAT, ponto de corte de 1:5). Anticorpos foram encontrados em 16 (13,2%) aves com títulos de 1:5 (6 aves), 
1:10 (8 aves) e 1:20 (2 aves).
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Black vultures, Coragyps atratus (2012) are birds that 
belong to the order Cathartiformes, family Cathartidae 
(DEL HOYO et al., 2014). The population size is extremely 
large and they can be found throughout the Americas 
(CORAGYPS ATRATUS, 2012).
In urban areas large groups of black vultures can be 
easily observed in regions of waste dumps and landfills, 
or in environments with animal carcasses (FERGUSON-
LEES; CHRISTIE, 2001; SICK, 2001; SIGRIST, 2006). 
Vultures feed almost exclusively on decomposing carcasses. 
Little is known about parasitic infections in vultures.
Toxoplasma gondii is a coccidian parasite that infects 
humans and other animals worldwide. The parasite can 
cause mortality and subclinical infection among many 
animal species, including birds (DUBEY, 2010). Although 
there have been reports of T. gondii infection in scavenging 
birds (ARENE, 1999; SALANT et al., 2013; STRAUB et al., 
2015), we are unaware of any reports on T. gondii infection 
in black vultures. The present study aimed at determining 
the presence of T. gondii antibodies in wild black vultures 
(Coragyps atratus) in Brazil.
This study followed the ethical principles for animal 
research of the Brazilian College of Animal Experimentation 
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and was approved by the Ethics Committee for Animal 
Research of the School of Veterinary Medicine of University 
of São Paulo (protocol no. 2865/2013). A permit for 
catching black vultures was obtained from Chico Mendes 
Institute for Biodiversity Conservation, Brazil (SISBIO 
37849-1).
Blood samples were collected from 121 adult wild black 
vultures of both sexes, which were caught in urban areas 
of the city of São Paulo (SP), Brazil. Capture and sampling 
were carried out between May and August 2014.
The vultures were caught using traps that had small wire 
mesh openings and two compartments. They entered by 
passing through funnel doors in the first compartment and 
were trapped in the second compartment. They were then 
restrained manually for sample collection. Blood samples 
(2 mL) were obtained from the right medial metatarsal 
vein. These samples were then centrifuged and the resultant 
serum was stored at -20°C until tested.
Four primary feathers were cut from the right wing 
of each bird, thus avoiding double sampling. Vultures are 
not sexually dimorphic (the males and females appear 
the same in size and color), and thus we would not have 
been able to determine the gender of each bird without 
additional testing.
The serum samples were tested for the presence of 
antibodies to T. gondii using the modified agglutination 
test (MAT) as described by Dubey and Desmonts (1987). 
They were primarily screened at a dilution of 1:5 and the 
positive samples were two-fold serially diluted. Positive 
and negative control chicken sera were used in each test.
Antibodies to T. gondii were detected in 16 (13.2%) of 
the 121 vultures, with titers of 1:5 (6 birds), 1:10 (8 birds), 
and 1:20 (2 birds). None of the birds sampled in this 
investigation manifested any illness.
The MAT used in the present study is considered 
specific for T. gondii infection and was recently evaluated 
for efficacy of diagnosing T. gondii antibodies in naturally 
infected birds, using isolation of viable parasites as the 
gold standard (DUBEY et al., 2016). Viable T. gondii were 
isolated from 16 out of 105 chickens with a MAT titer of 
1:5, and none of the 23 cats that were fed with hearts pooled 
from 802 free-range seronegative chickens (MAT < 1:5) 
excreted oocysts, thus indicating that the chickens were 
not infected with T. gondii. Therefore, in the present study, 
the serum samples from the vultures were screened at a 
dilution of 1:5. We did not know whether the serological 
results of the MAT in chicken could be applied to vultures. 
Therefore, we presented all the titers found in the present 
study of vulture serum.
Although no information relating to T. gondii infection 
in black vultures was available, we found four reports on 
seroprevalence in other species of scavenging birds. Using 
MAT at a cutoff of 1:25, Arene (1999), in Nigeria, found 
seropositivity in 64.8% of 240 white-backed vultures (Gyps 
africanus). In Israel, Salant et al. (2013), also with MAT ≥ 1:25, 
detected seropositivity in 40 (39.6%) out of 101 griffon 
vultures (Gyps fulvus). Regarding another vulture species, 
the turkey vulture (Cathartes aura) in the USA, one of the 
two birds examined presented T. gondii antibodies when 
tested using the indirect hemagglutination test (FRANTI 
et al., 1975). Also studying the same species of vultures, in 
California Straub et al. (2015) found 11% positivity (7/66 
using a commercial agglutination test (cutoff ≥ 32).
It is important to note that the vultures in the present 
study live in an urban area of a large city and have wide and 
varied sources of food, unlike other vultures living in rural 
areas or in wild environments. Further studies are needed 
to attempt isolation of viable T. gondii from vultures.
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